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PROBLEM to BE SOLVED: To provide the cooling 
device wiiicii can cool the inside of a thin type portable 
personal computer like a notebook personal computer 
which does not have a spatial room for fitting a dedicated 
cooling fan inside. 

SOLUTION: A cooling device for the personal computer 
is realized by effectively using the space of one or two 
PC(PCMCIA) card slots 2 and 2' that the portable 
personal computer is normally equipped with. The 
cooling device is therefore in the shape of a PC card, 
which is provided with an intake and an outlet for air and 




equipped inside with a fan 9 producing a flow of air and a 



motor driving the fan between the intake and outlet. 
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Disclaimer: 
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FULL CONTENTS 
[Claim(s)] 

[Claim 1] The PC card type cooling device characterized by having the fan who has the form of 
a PC card and produces a flow of air between an air inlet door, an air outlet, and an air inlet 
door and an air outlet, and the motor which drives a fan. 

[Claim 2] It is the PC card type cooling device characterized by preparing either an air inlet 
door or an air outlet in the upper surface or the undersurface of a PC card, and establishing 
another side in the side of a PC card in Claim 1. 

[Claim 3] It is the PC card type cooling device characterized by for a PC card having the form 
of PC card EKUSUTENDEDDO, and preparing each of air inlet doors and air outlets in the 
upper surface or the undersurface of a PC card in Claim 1 . 

[Claim 4] It is the PC card type cooling device characterized by forming either or the both sides 
of an air inlet door and an air outlet to many small holes or slits in Claim 1 or Claim 3. 
[Claim 5] It is the PC card type cooling device characterized by constituting the power supply 
of a motor in Claim 1 or Claim 3 so that it may be supplied from a socket. 
[Claim 6] It is the PC card type cooling device characterized by constituting the power supply 
of a motor in Claim 1 or Claim 3 so that it may be supplied from the outside by a cable. 
[Claim 7] The PC card type cooling device which is a PC card type cooling device of the * 
structure which has the form of a PC card and equipped the inside of this PC card with the 
motor with a fan, and is characterized by forming the bearing house of a motor with a fan in the 
undersurface cover of a PC card, or an upper surface cover at one. 

[Claim 8] [ the opening which the opening which consists of many small holes or slits is formed 
in the undersurface cover of a PC card, or the upper surface cover in Claim 7, and consists of 
this small hole or a slit ] The PC card type cooling device characterized by being formed so 
that the amount of openings in a position distant from the fan of a motor with a fan may 
become large. 
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[Claim 9] The PC card type cooling device characterized by preparing the high metal thin layer 
of thermal conductivity in the internal surface of an undersurface cover in Claim 7. 
[Claim 10] The PC card type cooling device characterized by mounting substrates, such as a 
motorised circuit, in the undersurface cover or upper surface cover by which the bearing house 
is formed in one in Claim 7. 

[Claim 11] It is the PC card type cooling device characterized by projecting the upper part of 
the fan of a motor with a fan in Claim 7 in the slightly larger window than a fan's path prepared 
in the cover of the side which this fan has met, and being inserted. 

[Claim 12] The PC card type cooling device characterized by mounting the personal computer 
functional component in the space in a PC card in Claim 7. 

[Claim 13] The portable personal computer with a cooling device characterized by equipping 
the PC card type cooling device which contained the fan in the PC card slot. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the portable personal computer which 
equipped a thin portable personal computer like a notebook computer with a useful PCMCIA 
card (it is called PC card for short on these Descriptions) type cooling device, and such a 
cooling device. 
[0002] 

[Description of the Prior Art] The spread of the notebook computers in recent years is 
remarkable, there is development of mobile computing etc. and some speeds of the advanced 
features and highly-efficient-izing are remarkable. Moreover, in connection with it, the degree 
of location and the frequency of operation of the LSI element centering on CPU are increasing 
by leaps and bounds every year, and on the other hand, in spite of performing efforts to reduce 
power consumption by low-voltage-ization, the calorific value of the whole notebook computer 
tends to increase. 

[0003] By the way, since a spatial margin to attach the exclusive fan for cooling the whole 
inside of a personal computer like the personal computer of a disk top type or a tower 
configuration by the severe request to thin-shape-izing in a notebook computer cannot take 
The present condition is having prepared cooling devices, such as a heat dissipation board 
with a heat pipe, and a heat sink with a built-in fan, and having cooled only about CPU, 
unavoidably. 

[0004] However, if units as which the maximum of ambient temperature is specified in 
PCMCIA, such as a hard disk and a flash memory, are used in the notebook computer and the 
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temperature inside a personal computer rises too much In order for malfunction to arise, there 
was a case where it could not be continuously used for a long time depending on processing. 
[0005] 

[Problem to be solved by the invention] This invention aims at offering the cooling device which 
can cool the inside of a personal computer effectively in a thin portable personal computer like 
a notebook computer without the spatial margin which can attach a cooling fan for exclusive 
use to an inside. 
[0006] 

[Means for solving problem] This invention uses effectively the space of the PC card slot with 
which the portable personal computer is usually equipped 1 or 2 pieces, and realizes a cooling 
device. 

[0007] The cooling device realized by this invention is characterized by forming the motor 
which drives the fan and this fan who produce a flow of air between an admission port and an 
outlet inside a PC card while it has the form of a PC card and prepares the admission port and 
outlet of air in a PC card. 

[0008] The outline composition of the PC card type cooling device by this invention is shown in 
drawing 1 . In addition, the concrete composition shown in drawing 1 is an illustration thing, (a) 
shows the PC card slot loading slot of a personal computer case, and (b) and (c) show the 
upper surface and the undersurface of the PC card type cooling device, respectively. 
[0009] In drawing 1 , 1 is a personal computer case and shows a part of the side. 
[0010] 2 and 2' is the PC card slot prepared in the side of the personal computer case 1, 
respectively, and shows only the loading slot of the PC card slot arranged by a diagram in two 
steps. 

[0011] 3 is a PC card type cooling device. 

[0012] Although 4 hides by a diagram and is not visible, it shows the socket of the PC card 
type cooling device 3. 

[0013] The PC card type cooling device 3 is inserted proper into a slot by engaging with the 
piece of projection (illustration abbreviation) which 5 and 5' is **^***** and is prepared in the 
correspondence part in a PC card slot. 

[0014] 6 is the upper surface cover of the PC card type cooling device 3. 

[0015] 6a is a fan insertion window for making a fan's upper part insert. 

[0016] Where [ which was prepared in the back side which counters the socket 4 of the PC 

card type cooling device 3 ] it is the 1st opening and the PC card slot 2 and 2' are equipped 

with a PC card type personal computer cooling device, 7 faces the outside of a personal 

computer case and is used as the admission port or outlet of air. 

[0017] 8 is the 2nd opening prepared in the upper surface cover 6, faces the inside of the case 
of a personal computer at the time of wearing of the cooling device to a PC card slot, and is 
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used as the outlet or admission port of air against the 1st opening 7. 

[0018] 9 is a fan and makes air flow to one way by using the inside of PC card case as a duct 
between the 1st opening 7 and the 2nd opening 8. The fan's upper part, i.e., the back of the 
field in which the shuttlecock is prepared, is shown by a diagram, and the motor is arranged at 
the inner side. Although the motor is not illustrated, you may be the thing of a fan and 
individual structure, or the thing of a fan and solid construction. Although the power supply of a 
motor is taken in from the main part of a personal computer through a socket, it is also 
possible to make it take in from an external power supply using a cable. 
[0019] The PC card type cooling device 3 shown in drawing 1 is used equipping the empty PC 
card slot 2 or 2'. By wearing, a fan 9 drives by a motor, and rotates, for example, the open air 
is inhaled from the 1st opening 7, it is ventilating in the personal computer case 1 from the 2nd 
opening 8, and the inside of a personal computer case is cooled centering on the PC card with 
which other slots are equipped. However, the air inside a personal computer is inhaled from 
the 2nd opening 8, and you may make it discharge outside from the 1st opening 7. 
[0020] 

[Mode for carrying out the invention] The specification of a PC card is U.S. PCMCIA (Persosal 
Computer Memory Cardlnternational Assosiation). They are the defined standards, thick from 
TYPEI to TYPEIV, although it has the almost same size of 85.6mm x 54.0mm as a credit card - 
- general - TYPEI to TYPEIII up to - many things are used. As for the thickness of TYPEI, the 
thickness of 3.3mm and TYPEI! is 5.0mm and TYPEIII. Thickness is 10.5mm. The 
specification of each TYPE is shown in drawing 2 . Although the PC card type cooling device 
by this invention is applicable to any thickness of TYPE Since the large thing of power is 
employable with a motor and a fan, it is so advantageous that thickness is thick, but usable 
TYPE is decided by thickness of the PC card slot with which the portable personal computer is 
equipped. 

[0021] Drawing 3 shows the appearance of the PC card type cooling device by the form of 1 
operation of this invention. 

[0022] In drawing 3 , the 1st opening 7 of the PC card type cooling device 3 is an air outlet, 
and in order to prevent invasion of garbage etc., it has the form where many scuttles were 
arranged. On the other hand, the 2nd opening 8 formed by the small hole of a large number 
used as an air inlet door is formed in the upper surface cover 6. The fan and motor which are 
not illustrated are arranged in the back side position of this 2nd opening 8. At the time of use, 
the PC card type cooling device 3 is inserted in the PC card slot 2, engages with the connector 
pin 1 1 of the same number by which 64 pin holes then prepared in the socket 4 counter, and 
electric connection is obtained. 

[0023] Drawing 4 shows the internal structure of the PC card type cooling device shown in 
drawing 3 . 
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[0024] In drawin g 4 , the socket 4 adheres to the 1 side of a frame 12, and the whole 
undersurface is covered with the base board 13. In the socket 4, in order to fornn the scuttle of 
the 1st opening 7, ** is built by the upper part of the frame 12 by the side of opposite only a 
large number. A fan's 9 axis and the axis of the motor 10 are linked directly, and the power 
supply terminal of the motor 10 is connected to the power supply terminal of a socket 4 by the 
electric supply line 14. Moreover, in order to form the duct for an air intake to a fan 9, and the 
duct for exhaust air, the middle plate 6b which divides interior space into a fan's 9 upper 
surface frame up and down is formed in parallel with the base board 13. 
[0025] Drawing 5 shows the partial section of the PC card type cooling device shown in 
drawing 3 and drawing 4 , 

[0026] In drawin g 5 , the motor 10 consists of a motor 10a, a motor control board 10b, and a 
motor attachment arm 10c, The main part 10a of a motor is connected with the fan 9 in the 
form inserted in inside a fan 9. The motor attachment arm 10c adheres to the mailbox 15 and 
15' which were prepared in the base board 13. 

[0027] If a motor 10 drives and a fan 9 rotates, negative pressure will arise in a fan's 9 upper 
part. Air is inhaled from many small holes of the 2nd opening 8 prepared in the upper surface 
cover 6, and it passes along the duct of the middle plate 6b top, it goes into a fan 9, and is 
discharged from the 1st opening 7 from the duct of the middle plate 6b bottom. In the example 
of illustration, the whole space inside the frame of a PC card type cooling device carries out a 
duct, and it acts. 

[0028] When the thickness of a fan 9 and the whole motor 10 is too thick and poses a problem 
to the thickness of a PC card The motor control board 10b is removed from a motor, and is 
held independently, or (however, you have to leave a Hall device) a hole 16 is opened in the 
base board 13 like drawing 6 , and you may make it hold in the state where the fan 9 was 
made to insert in a hole 16. 

[0029] In addition, although the 2nd opening 8 was formed in the upper surface cover 6, you 
may make it prepare in the base board 13 side at the bottom with the form of operation 
mentioned above. Moreover, although the 1st opening 7 is formed in the side of the socket of a 
frame and the side which counters, i.e., the back As the size of the long side of a PC card is 
extended rather than 85.6mm of a standard value and it is shown in drawing 7 as what is 
called PC card EKUSU ten dead specification The 1st opening 7 and 2nd opening 8 may be 
prepared [ both ] in the upper surface cover 6 or the base board 13, and one side may be 
prepared in the upper surface cover 6, and another side may be established in the base board 
13. 

[0030] Moreover, others, a slit, meshes of a net or a single big hole, etc. is arbitrarily 
employable as the form of the 1st opening 7 and the 2nd opening 8. [ holes / many / small ] 
[0031] The cross-sectional structure of the PC card type cooling device by the form of other 1 
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operations of this invention is shown in drawing 8 . The form of this operation suits the PC card 
specification of 5-mm-thick TYPEII, and the various devices for enabling thin shape-ization are 
nnade. 

[0032] In drawing 8 , the fan 21 of the nnotor 20 with a fan is united with the motorised 
mechanism by the shaft 24 currently rotatably held by the bearing of the bearing house 25 
molded into the undersurface cover 30 and one. Although the shuttlecock 22 is formed in the 
fan's 21 circumference subordinate side, a motor is rotated by an interaction with the magnetic 
field which the coil 26 which a magnet 23 is attached to a periphery and attached to the 
outside of a bearing house 25 makes. At this time, Hall device 27 detects the rotation position 
of a motor, controls a motorised circuit, and changes the drive current sent through a coil 26. A 
motorised circuit is constituted by the circuit component 33 of flexible PCB32 mounted on the 
undersurface cover 30. The power supply for motorised is supplied through a socket 31. 
[0033] It is stopped that the fan's 21 upper part is making the part project and insert into the 
hole which has been opened in the upper surface cover 28, and thickness increases by this. 
[0034] The admission port 35 of the air which consists of many small holes centering on a 
bearing house 25 is established in the undersurface cover 30 of a PC card, and, as for the 
socket 31 of the PC card, the outlet 36 of air is formed in the side by the side of opposite. The 
middle plate 29 is formed in the inside of a PC card in parallel with the upper surface cover 28 
and the undersurface cover 30, the inside of a PC card is divided into up-and-down two-layer 
one, and the duct by the side of the inhalation to a fan 21 and the duct by the side of discharge 
are formed. The air of a high temperature inside the personal computer taken into the lower 
layer duct from the admission port 35 by this when a fan 21 rotated is AIR. As the arrow of 
FLOW shows, it is sent to the upper duct through a fan 21, and is discharged from an outlet 36 
outside. Thus, although cooling is performed by discharging the air inside a personal computer 
to the exterior directly, the operation which cools the undersurface cover 30 which received 
heat on the surface of the undersurface cover 30. and carried out the rise in heat of the radiant 
heat from the heating elements 34, such as HDD in a personal computer, by the flow of air is 
also used. In this case, the color of the surface of the undersurface cover 30 is made into the 
black which receives heat easily in radiant heat. Moreover, since the flow of air becomes weak 
as what exists in the distance from a fan 21 , an admission port 35 enlarges the amount of 
openings, and it is made for it to become uniform [ skin temperature distribution of the 
undersurface cover 30 ] conversely as much as possible [ it ] in the distance. What is 
necessary is to enlarge distribution density of a small hole or a slit which constitutes an 
admission port 35 in the distance, or just to make each small hole and the slit itself into a big 
thing, in order to enlarge the amount of openings. 

[0035] Drawing 9 is modification of the form of operation shown in drawing 8 , and the upper 
and lower sides of the motor 20 with a fan are reversed, the admission port 35 and outlet 36 of 



http://dossier 1 jpdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdossier 1 .ip... 1/1 7/2007 



.JP, 2000-099209, A [FULL CONTENTS] 



Page 7 of 16 



drawing 8 are used as an outlet 38 and an admission port 37, respectively, and it is made, as 
for drawing 8 , for the flow of air to become reverse. 

[0036] Although one fan was used for each form of the above operation, it can prepare two 

pieces or three fans in one PC card, and can raise cooling capacity to it further. 

[0037] (a) of drawing 10 shows the example of arrangement (A) of a fan stowage in case the 

number of the fans who explained until now is one, and (b) of drawing 10 shows the example 

of arrangement (A, B) of two fan stowages in case the number of fans is two. Since the full 

length of a PC card is 85.6mm, there is sufficient size which stores two small fans of a 25mm 

angle or a 30mm angle, but as shown in (b) of drawing 10 , A and B are shifted alternately and 

arranged, and one fan is kept from barring the air style of the fan of another side. 

[0038] Moreover, although only the fan, the motor, and the motorised circuit were mounted in 

the inside of a PC card with the form of the operation explained above By being able to 

incorporate original personal computer functional components, such as RAM, and LAN, 

MODEM, in a space, and carrying out the air cooling with blower of the functional component 

with the large amount of heat dissipation, a rise in heat can be controlled and it makes it 

possible to make prolonged operation by high-reliability perform. 

[0039] 

[Effect of the Invention] Only by equipping an empty slot with a PC card type cooling device if it 
is the portable personal computer equipped with the PC card slot by having given the cooling 
function to the PC card itself by this invention Cooling of the PC card of a predetermined 
function with which the conventionally impossible inside of a personal computer or the 
contiguity slot is equipped is attained, and moreover, by [ of this invention ] incorporating a 
predetermined functional component with large calorific value in a PC card type cooling device 
again Reliability can be raised, while being able to realize the good functional card of heat 
dissipation nature and being able to extend the continuous use time of a personal computer. 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline composition figure of the PC card type cooling device by this 
invention. 

[ Drawing 2] It is the explanatory view of the specification by the standards of a PC card. 
[ Drawing 3 ] It is the outline view of the PC card type cooling device by the form of 1 operation 
of this invention. 

[ Drawing 4] It is the perspective view showing the internal structure of the PC card type cooling 
device by the form of 1 operation of this invention. 

[ Drawing 5] It is the explanatory view showing the partial section structure of the PC card type 
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cooling device by the form of 1 operation of this invention. 

[Drawing 6] It is the explanatory view showing the modification of the fan of a PC card type 
cooling device, and the attaching structure of a motor. 

[ Drawin g 7] It is the explanatory view showing the form of operation of PC card EKUSU ten 
dead specification. 

[ Drawing 8] It is the cross-sectional construction drawing of the PC card type cooling device by 
the form of other 1 operations of this invention. 

[ Drawing 9] It is the modification construction drawing of the PC card type cooling device by 
the form of other 1 operations of this invention. 

[ Drawing 10 ] It is the explanatory view showing for a fan one piece and the fan arrangement of 

the form of operation with which it equipped two pieces. 

[Explanations of letters or numerals] 

1 : Personal computer case 

2 2': PC card slot 

3: PC card type cooling device 

4: Socket 

5 and a 5':proposal - inside **** 

6: Upper surface cover 

7: The 1st opening 

8: The 2nd opening 

9: Fan 

10: Motor 



[ Drawing 1] 
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[Drawing 2] 



rypE I 



TYPES 




Si.Omnt 33mm 54.0 mo) 



TYPEM 




f 0.5 mm 



64.0mm 
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[ Drawing 3] 




[ Drawing 4 ] 
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[Drawing 5] 
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[Drawing 6 ] 
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[ Drawing 7] 
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[Drayying^] 
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[Drawing 9] 
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[ Drawing 1 0] 
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[Written Amendment] 

[Filing Date] Heisei 10(1998) September 21 (1998. 9.21) 
[Amendment 1] 

[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 1 
[Method of Amendment] Change 
[Proposed Amendment] 
[Drawing 1] 
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[Amendment 2] 

[Document to be Amended] DRAWINGS 
[ltem{s) to be Amended] dr awing 4 
[Method of Amendment] Change 
[Proposed Amendment] 

[ Drawing 4] 
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[Amendment 3] 

[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawin g 5 
[Method of Amendment] Change 
[Proposed Amendment] 
[Drawing 5 ] 



[Amendment 4] 

[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 6 
[Method of Amendment] Change 
[Proposed Amendment] 
[ Drawing 6] 



[Translation done.] 
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